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[57] ABSTRACT

Liquid iodophors are provided containing as surface-ac-
tive agent a product of the formula RO—(C3HgO)-
m—{(C2H40),—CH,;COOM, wherein RO is the residue
of an alcohol of at least 8 carbon atoms or of an alkyl-
phenol of at least 10 carbon atoms which is substantially
free of olefinic unsaturation, m is a number having an
average value of 0-10, n is a number having an average
value of 2-20 and M is hydrogen or a monovalent cat-
ion. Preferably the iodophors contain at least 20% of
iodine. The novel iodophors are prepared by dissolving
at room temperature the desired amount of iodine in the
surface-active agent.

2 Claims, No Drawings



1
NOVEL LIQUID IODOPHORS

This invention relates to novel iodophors. By iodo-
phors are understood products, wherein surface-active
agents act as carriers and solubilizing agents for iodine,
vide the Merck Index, 9th edition, 1976, page 665.

Previously the non-ionic surface-active agents were
considered the most suitable surface-active agents for
this purpose. Thus, in an article starting on page 61 of
Soap & Chemical Specialities, 43, No. 8 (1967) only
non-ionic detergents are mentioned by name, and also
the book “Desinfection, Sterilization and Preservation”

by C. A. Lawrence and S. S. Block (1971) on pages 334

and 335 and the work by N. Schonfeldt, “Grenzfla

chenaktive Aethylenoxid-Addukte” (1976) on page 708
mention a clear preference for the non-ionic surface-ac-
tive agents over the ionic ones. This preference is par-
ticularly based on the fact that the non-ionic agents are
stable over a broad pH range. According to the last-
mentioned literature reference up to 30% iodine can be
brought into solution.

It has been found that compounds of the class of the
- ethercarboxylic acids always can bring into solution
large to very large amounts of iodine and that—and this
Is an important advantage—this is always possible at
room temperature. Of course, the hydrophobic residues
of these ethercarboxylic acids should satisfy two addi-
tional conditions. Firstly, since the object of the inven-
tion 1s the preparation of liquid iodophors the ethercar-
boxylic acids should not be solids thus compounds with,
for instance, stearyl residues generally will not enter
into consideration in practice. Secondly, the surface-ac-
tive compound should not contain any important de-
gree of olefinic unsaturation, because otherwise the
iodine would react therewith. Accordingly, compounds
with, for instance, an oleyl residue should be present at
most 1n small amounts and preferably should be com-
pletely absent. | |

Accordingly, the invention relates to liquid iodo-
phors, wherein the surface-active agent is a product of
the formula RO—(C3H¢0),,—(C,H40),—CH>,COOM,
wherein RO is the residue of an alcohol of at least 8
carbon atoms or of an alkylphenol of at least 10 carbon
atoms which is practically free of olefinic unsaturation,
m 1s a number having an average value of 0-10, n is a
number having an average of 2-20 and M is hydrogen
or a monovalent cation.

The ethercarboxylic acids are weak acids and conse-
‘quently in their free acid form they are the most closely
related to the non-ionic surface-active agents which are
usually used for iodophors. However, it appears surpris-
ingly that they can take up more iodine in the entirely or
partially neutralized form, wherein they are accord-
ingly more ionic in nature.
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The ethercarboxylic acids derived from aliphatic
alcohols generally can dissolve even larger amounts of
iodine than the ethercarboxylic acids derived from al-
kylphenols. However, also with these latter compounds
one can dissolve without heating for instance 20% of
1odine, which is a suitable amount for actual practice.

As has been mentioned previously, liquid iodophors
are involved. Solid ethercarboxylic acids are not suit-
able according to the invention, because the iodine can
dissolve therein only with heating and on cooling solid
products are obtained again. Therefore, ethercarboxylic
acids derived from cetyl or stearyl alcohol do not enter
into consideration.

Particularly suitable are ethercarboxylic acids de-
rived from natural alcohols of vegetable origin, such as
mixtures of lauryl and myristyl alcohol. In actual prac-
tice such natural alcohol mixtures often contain also
small amounts of higher and unsaturated alcohols
which accordingly also will turn up in the ethercar-
boxylic acids. However, such small amounts do not
interfere in practice, even though a small amount of
unsaturation also means a small iodine loss.

Throughout the following examples, which are given
for illustrative purposes only and which do not serve to
limit the scope of the invention in any way, the oxyeth-
ylene groups will always be rendered with “EQO” and
oxypropylene groups with “PO”. The alcohol residue
derived from lauryl alcohol obtained from vegetable
material (about 70% of lauryl alcohol and about 30% of
myristyl alcohol) is indicated hereinbelow as L7gMap.
and OF and NF mean octylphenyl and nonylphenyl,
respectively.

EXAMPLE 1

It was tried to dissolve 20% of iodine in the following
three ethercarboxylic acids:
(@) L7oM300(EO)4.5—CH;COONa
(b) L70M300(EQO)10—CH2COONa
(c) NFO(EO15—CH;COONa
In all three cases the 20% of iodine could be dissolved
without heating. Only the nonylphenyl derivative re-
quired a somewhat longer dissolving time.

EXAMPLE 2

This example shows the effect of neutralization of the
free carboxylic acid. Starting products were
L7oM300(EQ)4.5—CH;COOH and L7oM300(EO);.-
0—CH;COOH. For both products the maximum
amount of iodine was determined which could be dis-
solved therein without heating, whereafter both prod-
ucts were neutralized first about halfway to the sodium
salt (pH about 4) and then completely (pH about 6), and
in both cases again the maximum amount of iodine was
determined which could be dissolved without heating.
The results are as follows:

L70M300(EQ)4 5s—CHCOOH

Not neutralized
Half neutralized
Completely neutralized

Another surprising aspect is that the influence of the
number of oxyethylene units with an identical hydro-
phobic residue is small. Accordingly, there is obviously
no simple connection between HLB value and take-up
capacity for iodine.

65

% dissolved % dissolved

iodine L70M300(EQO)10—CHCOOH todine
16.7 Not neutralized 16.7
42.9 Half neutralized 42.1
54.5 Completely neutralized 54.4

EXAMPLE 3

An attempt was made to dissolve 20% of iodine with-
out heating in a number of related, non-ionic surface-ac-
tive products, i.e. the following:
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(a) NFO(EO)osH

(b) NFO(EO)sH

(c) OFO(EO)<H

(d) OFO(EO)10H

(e) myristyl—O—(EO);H (narrow cut, prepared with
SbCls as the catalyst)

(f) myristyl—O—(EQO)sH

In none of these cases was it possible to dissolve the

209% of iodine. Thereafter a further experiment was

carried out as compound f, wherein the material was

molten; hereby indeed a solution was formed having the

desired iodine content.

For comparison a solution with 20% i1odine was pre-
pared without heating with the following ethercarboxy-
lic acids: .

(g) mixture of 93.1% by weight of OF—O—(EO)-
¢—CH¢COOH plus 6.9% by weight of 50% NaOH

(h) 93.9% by weight of NF—0—(EQ)—CH>,COOH
plus 6.1% by weight of 50% NaOH

(1) 92.9% by weight of NF—O—(EO)s—CH>COOH
plus 7.1% by weight of 50% NaOH

(§) 91.9% by weight of myristyl—O—(EQO)3 5—CH-
2COOH plus 8.1% by weight of 50% NaOH

The ethoxylation in that case had been carried out again

with SbCls so that the product possessed a narrow dis-

tribution of the number of EQO-units.

(k) 92.9% by weight of myristyl—O—(EQO)¢—CH-
2»COOH plus 7.1% by weight of 50% NaOH

(D) 92.5% by weight of decyl—O—(EQ)s—CH;COOH
plus 7.5% by weight of 50% NaOH

EXAMPLE 4

The product myristyl —O—(EO)¢—CH,COOH was
tested in partially neutralized form (92.9% by weight of
this ethercarboxylic acid with 7.1% by weight of 50%
NaOH) for the possibility to incorporate therein with-
out heating 30%, 40% and 50% iodine. It appeared that
both 40% and 30% of iodine dissolved in this product at
room temperature within 15 minutes. With an amount

of 50% of 10dine solid pieces were still in the mixture 40

after half an hour. It appears therefrom that the solubil-
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ity limit for iodine in this half neutralized product is in
any case over 40%.

EXAMPLE 35

The following ethercarboxylic acids were used:
(a) 93% by weight of OFO(PO)4(EO);—CH;COOH
(b) 93% by weight of L7oM3c0(PONEQO)s—CH-
»COOH
(¢) 93% by weight of decyl—O—(PO)2(EQO);—CH-
2 COOH
Each of these ethercarboxylic acids was neutiralized
with 50% NaOH to pH 4. In these three partiaily neu-
tralized ethercarboxylic acids 1odine wad dissolved at
room temperature to a content of 20%. This appeared
possible in all three cases, although this took some more
time than i1s the case with the ethercarboxylic acids
without propyleneoxide residues. The obtained solu-

tions were well stable.

What is claimed is:

1. A liquid 10dophor, consisting essentially of a sur-
face-active agent of the formula RO—(C3HgO),,,—(C:.-

H40),—CH;COOM, wherein RO is the residue of an
alcohol of at least 8 carbon atoms or an alkylphenol of
at least 10 carbon atoms which is substantially free of

olefinic unsaturation, m is a number from 0-10, n is a
number from 2-20 and M represents hydrogen or a
monovalent cation, and iodine, and said surface active
agent being in the neutralized or partially neutralized
form, said iodophor containing at least 209% of iodine.

2. A process for preparing a liquid iodophor compris-
ing neutralizing or partially neutralizing a surface-ac-
tive agent of the formula RO—(Cs;H¢O)p—(C2H40)-
—CHYyCOOM, wherein RO is the residue of an alcohol
of at least 8 carbon atoms or an alkylphenol of at least 10
carbon atoms which is substantially free of olefinic
unsaturation, m is a number from 0-10, n 1s a number
from 2-20 and M represents hydrogen or a monovalent
cation, and dissolving at least 20% of 1odine at room

temperature in said surface-active agent.
* * X Xx X
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